Ecology has its roots in natural history. From the earliest ages of human evolution, we have been interested in the world around us. This is particularly true with respect to animals that our ancestors both hunted and feared. Over time this included species of economic importance. Species, however, do not exist in a vacuum. In the preface of John Pastor's book What Should a Clever Moose Eat? he describes his approach to the natural history of the North Woods as a "layer cake" (p. xx). The bottom layer starts with the formation of the North Woods and each successive layer builds upon the previous layer. He emphasizes that each layer is not simply a separate layer; instead, the layers are interconnected with respect to energy and nutrient flow, who eats whom, and how evolution continually works to shape these connections between the layers.
John Pastor, an ecologist and biology professor at the University of Minnesota at Duluth, has spent 30 years studying the North Woods. I counted 16 references in which John Pastor was one of the authors. The book is composed of 5 parts, each with 3 to 5 essays built around the theme of the parts. He describes them as essays based on the French word essayer, "to try" or "to attempt" as "an attempt to find some order in one's world" (p. xix). Many of the essays have been revised and expanded from earlier essays that he published in newsletters of the Voyageurs National Park Association, the Friends of the Boundary Waters Wilderness, and Minnesota Forests. Throughout the book are 15 beautiful black and white drawings done by the author.
Part I sets the stage for the evolution of the North Woods, describing how the ice sheets that once covered the northern half of North America created the landscape of the North Woods. There is a discussion of how palynology has been used to study the sequence of plants as they moved into the area as the ice sheets moved north. This is followed by an essay on the role of beavers (Castor canadensis) in directing the flow of water in the northern landscapes. The architecture of dam construction, along with that of a secondary dam in case of primary dam failure, is described. Gradually as the pond fills in, the beavers move out to find new areas. Part I ends with a discussion on the fur trade and the near decimation of the beaver, being saved by a shift in fashion to silk hats instead of beaver hats.
Part II focuses on the types of trees in the North Woods and how they are adapted to the environment. There is an interesting discussion on the conifers and the cost versus benefit of producing needles and how long they should last. The cost includes the construction and maintenance of needles in terms of carbon versus the benefit in producing sugar. Initially, the cost is high with respect to constructing the leaf (analogous to a mortgage) and the rate of photosynthesis outweighs maintenance costs. With time the average daily net gain of carbon reaches a maximum and then declines as photosynthesis declines but the age of the leaf continues to increase. Although Part II does not involve mammals, it does include topics in ecology that I have not seen discussed in ecology textbooks.
Part III is concerned with foraging, food webs, and predator-prey population cycles. This section includes the essay on what a clever moose (Alces alces) should eat, the title borrowed from an article by Owen-Smith and Novellie (1982) . There is an interaction between foraging theory and productivity of the different ecosystems with respect to nutrient levels. Moose can influence the cycling of nutrients through an ecosystem with their manure and urine. In turn, the fitness of the moose, in terms of the number of offspring, is influenced by the vegetation on which the moose forages. This is followed by an essay on the coevolution of forest tent caterpillars and aspens. Aspens respond to the presence of the caterpillars by producing tannins and glycosides. This interaction between vegetation and animals is further discussed in the essay on snowshoe hare and lynx cycles. Population cycles are more complex than simply predator-prey interactions; it also involves the response of the vegetation to browsing by the production of terpenes.
Interactions between plants and animals is continued in Part IV with essays on pollinators and flowers and the coevolution of conifer cones and crossbills that feed on the seeds of the cones. There are essays on when plants should flower and the insects that pollinate them. When insects cross-pollinate plants, not only do the plants benefit, but the insects receive nectar from the plants. What follows is a discussion of how plants should allocate their resources. Producing energy and nutrients to seeds, fruits, and cones is expensive for the plants. That energy could have been utilized by the leaves, stems, and roots.
At the same time, the plants need a defense against seed predators such as crossbills and squirrels.
The last section of the book deals with the history of fire and how it has shaped the landscape of the North Woods. Long considered a catastrophe, fire has maintained the species composition and structure of forests. Fire provides a strong selection pressure. Jack pine and black spruce needles are extremely flammable, yet fire is needed to release their seeds.
Although only 5 of the 21 essays deal with mammals, I enjoyed this book because it allows mammals to be seen in context of their environments. It touches on many of the topics found in general ecology texts and would make an excellent supplement for an ecology course by including topics that are usually not discussed in an introductory ecology course. 
